When living in nature Tetrahymena pyriformis is highly phagotrophic. The cell cytoplasm contains food vacuoles formed by the engulfment ot large molecular weight materials, including particulate matter, through the well developed buccal apparatus. However, no food vacuoles are formed when the organism is cultured axenically in chemically defined media containing only low molecular weight constituents; nourishment is apparently obtained by passage of nutrients across the cell membrane rather than by an engulfment or phagotrophic [phagocytic] process. In a more crude medium containing soluble materials of large molecular weight, such as the peptone-yeast extract broth, axenically grown cells contain large numbers of fluid vacuoles; phagotrophic activity of cells grown in this medium is demonstrated by the cell ability to incorporate the non-permeable dye, trypan blue (1). The phagotrophic activity of peptone-yeast cultured cells is lost after extensive washing with distilled water, phosphate buffer, or even with the defined synthetic growth medium. Addition of small amounts of peptone-yeast extract broth to washed cells, or to cells cultured in synthetic medium, rapidly stimulates phagotrophic activity, indicating the presence in the mixture of a phagotrophic inducer (unpublished observations). A similar requirement for a protein inducer has been shown for pinocytosis in amoebae (see for example, 2, 3).
Novokoff has reported (4) that in Amoeba proteus acid phosphatase activity increases at the plasma membrane immediately prior to engulfment. Similar effects have been observed in pinocytic vacuoles of several higher animal tissues (5, 6) . Since, as pointed out by Karrer (7), phagocytosis and pinocytosis are so closely related that they may be considered essentially the same process, it was of interest to ascertain if acid phosphatase activity is also associated with the phagotrophic (phagocytic) process in the ciliate.
Tetrahymena pyriformis S was grown for 72 hours in 1.5 per cent proteose peptone containing 0.15 per cent yeast hydrolysate. Cells were collected by centrifugation at 150 g, washed by centrifugation three times in 0.02 M phosphate buffer pH 7.0, and suspended for 45 minutes in formal-calcium fixative. They were then collected by centrifugation, washed three times more with distilled water, and then suspended in the napthol AS-B 1 phosphate-fast red violet salt LB stain t described by Burstone (8) ; by this procedure the localized acid phosphatase is visualized as a red color. After 1 hour exposure to the dye, wet mounts of the ceils were examined under the light microscope at magnifications of 460 and 970; additional magnification was achieved photographically. Contrast was improved by the use of a green filter. Fig. 1 shows that in cells grown in peptoneyeast medium, acid phosphatase activity is localized in discrete granules at the base of the gullet (buccal) region; perhaps these regions are the binding sites for the phagotrophic inducer. No localization of enzymic activity has been observed in this gullet region of the non-phagotrophic cells grown in synthetic medium. In like manner, cells grown in peptone-yeast extract broth, but sufficiently washed with either phosphate buffer or the synthetic medium to effect a loss of phagotrophic activity, do not contain acid phosphatase localized in this region.
If acid phosphatase is associated with the phagotrophic vacuole, it would be expected that the membrane, after completion of the engulfment process, when the vacuole is passed into the cytoplasm, would also contain high levels of acid phosphatase. That this is indeed the case is shown in Fig. 2 . Similar acid phosphatase activity in pinocytic droplets in Chaos has also recently been observed (9) . a Appreciation is expressed to Sigma Chemical Co., St. Louis, for making available these stain materials.
FIGURE 1
Photomicrograph of Telrahymena grown in peptone-yeast broth and stained for acid phosphatase activity. The level of focus is at the base of the gullet. The acid phosphatase granules arc clearly observed in the area indicated by the arrow. X 2260.
FIGURE
Photomicrograph of Tetrahymena grown in peptone-yeast broth and stained for acid phosphatase activity. The arrows indicate heavily stained phagocytic vacuoles. X 2260.
